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ABSTRACT  
Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) is highly infectious, spreading swiftly from man to man which has not been 
previously recognized in humans. World Health Organization (WHO) on February 11, 2020 named the infection as COVID-19 as an acronym for 
‘coronavirus disease-2019’ and on March 11, 2020 declared the outbreak as pandemic. It affects all the people without discrimination, however, 
older, immune compromised are more susceptible. The virus chiefly spread through droplet infection from infected person to healthy one by 
coughing, sneezing or with infected hands when touched to eyes, nose or mouth. Symptoms of the infection range from mild to severe ones. In 
severe cases (approx. 14% of cases) fever typically of high grade (104oF), breathlessness, pneumonia and severe acute respiratory syndrome 
may appear. So far no specific treatment or vaccine for novel coronavirus-2019 is there. From the past and recent past experiences we have 
learnt that herbal medicines have proven beneficial against various dreadful viral infections. Assessment of immune enhancing herbs in this 
paper may definitely be helpful for the body to fight COVID-19 infection. 
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INTRODUCTION  
SARS-CoV-2 is a single-stranded RNA virus belonging to the 
family Coronaviridae [1]. It is highly infectious, spreading 
swiftly from man to man which has not been previously 
recognized in humans [2]. The virus has spread in almost all 
the countries of the world and has created a global threat to 
the mankind. World Health Organization (WHO) on February 
11, 2020 named the infection as COVID-19 as an acronym for 
‘coronavirus disease-2019’ and on March 11, 2020 declared 
the outbreak as pandemic [2,3]. COVID-19 can affect all the 
people without discrimination, however, older, immune 
compromised and people with health problems like 
diabetes, obesity, chronic respiratory illness and 
cardiovascular ailments are more susceptible [1,4]. The 
virus chiefly spread through droplet infection from infected 
person to healthy one by coughing, sneezing or with infected 
hands when touched to eyes, nose or mouth. [1,2,4]. 
Coronaviruses are said to have glycoproteins composed of 
two subunits, S1 and S2 which form the viral surface and in 
fact guide the host receptors [5]. Strong immune response in 
the host against the virus, labeled as cytokine storm, results 
in serious tissue damage. Interleukin-6 produced by 
leukocytes is considered to be the protagonist of this whole 
storm [6]. The infection may begin with dry cough, tiredness, 
head ache, mild fever, and rarely diarrhea, sore throat, nasal 
congestion or running nose. In severe cases (approx. 14% of 
cases) fever typically of high grade (104oF), breathlessness, 
pneumonia and severe acute respiratory syndrome may 
occur. A good percentage of people remain asymptomatic 
[1,7]. Diagnostic tests currently in use involve polymerase 
chain reaction, serological assay, and rapid antigen test. A 
chest X-ray or CT scan can be helpful for detecting 
pathological changes in the lungs [5,7]. So far no specific 
treatment or vaccine for novel coronavirus-2019 is there 
and the patients have to be managed only with symptomatic 
treatment. In case of breathlessness oxygen therapy is 
recommended and in case of respiratory failure mechanical 
ventilation is needed while as septic shock requires 
hemodynamic support [1,7,8]. Various antivirals and 
antimicrobials used in different countries to curtail the 
disease include Lopinavir/Ritonavir (400/100 mg 12 
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hourly), Chloroquine (500 mg 12 hourly) and 
Hydoxychloroquine (200 mg 12 hourly). Some suggest 
human IgG1 monoclonal antibody, commonly used in 
rheumatoid arthritis treatment [1,7]. Having no specific 
treatment for the disease, prevention has the paramount 
importance to be safe. Moreover, social distancing, 
quarantine and isolation of suspected cases are the best 
tools for containing the disease [2,4]. Maintenance of proper 
hygiene, washing hands frequently with soap or alcohol (> 
70 %) based sanitizers, and use of masks at public places 
have utmost importance. As of April 30, 2020 more than 33 
lakh cases and about 234000 deaths have been reported 
throughout the globe. USA is the worst hit country till date 
where more than 60,000 mortalities have been recorded, 
followed by Italy, Spain, France and UK [2]. The average 
mortality rate is about 3-4 percent [2]. In the current 
pandemic viral infection (COVID-19) it is clear that those 
with weak immune system are highly susceptible to this 
infection and its worst outcomes. In this regard immune 
enhancing herbs may definitely be helpful for the body to 
fight COVID-19 infection. Here we provide a review of some 
immune boosting herbs and their important features with 
preclinical and clinical evidences of their antiviral actions. 
IMMUNE MODULATING HERBS 
Giloy (Gilu) (Tinospora cordifolia) 
 Gilu in Unani and Guduchi in Ayurvedic systems of medicine 
have tremendous medicinal benefits. It has been used for 
centuries in all types of fevers, and for blood purifying, 
immune empowering, analgesic, and anti-inflammatory 
benefits. It is a remedy of choice for chronic cough, 
breathlessness, tuberculosis, leprosy, syphilis, and 
gonorrhea in Unani medicine. A dose of 10-20 gm is 
recommended in the form of decoct [9,10]. Substances 
isolated from tinospora cordifolia include, polysaccharides, 
phenolics, diterpenoid, steroids, and sesquiterpenoids [11]. 
Tinospora cordifolia hold free radical scavenging property 
and decrease the activities of superoxide dismutase and 
glutathione peroxidase in rat models [12,13]. Effects similar 
to that of indomethacin and nonsteroidal anti-inflammatory 
drugs have been found [14]. Tinospora cordifolia reduces 
histamine induced bronchospasm in various animal studies 
[15,16]. Vedavanthy et al. demonstrated antipyretic and 
Gupta et al. observed its antimicrobial effect [17,18,19,20]. 
One of compounds, 1, 4-alpha-D-glucan derived from 
Tinospora cordifolia has been found to activate 
macrophages, NFκB translocation and cytokine production, 
and hence activates the immune system [21,22]. Favorable 
effects of Tinospora cordifolia in HIV positive patients and 
Infectious bursal disease in young chicks were exposed 
when it was used with conventional antiviral treatment [23]. 
Saffron (Zafran) (Crocus sativus) 
Saffron, one of the most valuable spices, is produced after 
processing dried stigmas of Crocus sativus [24]. In Unani 
system of medicine it is being used since ancient times as an 
anti-inflammatory, expectorant,  brain tonic, and cardiotonic. 
As a medicine a dosage of 1-2 grams of saffron is 
recommended by Unani experts [9]. Saffron has 63% sugar, 
12% proteins, 5% fat, 5% minerals, 10% water and some 
fiber. Bioactive ingredients of saffron include safranol, 
crocin, and picrocrocin. In addition to these ingredients it 
contains about 150 volatile compounds [25]. Multiple in 
vitro and in vivo studies have revealed its potent anti-aging 
[26], anti-inflammatory [27], antioxidant [26], antimicrobial 
[28,29], antiviral [30]and free radical scavenging properties. 
It also has cardioprotective, neuroprotective nephron-
protective, hepatoprotective, and antiasthmatic properties 
[31]. Saffron is a strong immune booster acting both on 
humoral and cellular immunity [32]. 
Black cumin (Kalonji) (Nigella sativa)  
Also known as Kalonji, are seeds of a flowering plant 
belonging to family Ranunculaceae. It has bitter taste. Black 
cumin has immunomodulatory [33], anti-inflammatory [34], 
antibacterial [35], analagesic, antioxidant, anti-cancer, 
antidiabetic, antiasthmatic, bronchodilator, hepato-
protective, gastroprtective, and nephroprotective activities 
[9, 36]. The dosage of black cumin as per Unai medicine, is 1-
2 gm [9]. In prophetic medicine it is recommended to be 
taken on daily basis for its tremendous benefits. The seeds of 
black cumin contain about 28,5% fats, 26.7% proteins, 
24.9% carbohydrates, crude fiber and a good amount of 
minerals [37]. The important bioactive substances found in 
black cumin are; thymoquinone, dithymoquinone, p-cymene, 
alfa-pinene, thymohydroquinone, sesquiterpene, carvacrol, 
pentacyclic triterpene, terpineol, and saponins [37]. 
Antibacterial activity against staphylococcus aureus, 
Salmonella typhimurium, pseudoaeruginosa and H-pylori 
has been experimented [38,39]. Nigella shows significant 
antiviral activity against herpes simplex virus type-1 [40]. 
Antiviral activity was also demonstrated by Salem et al. 
using murine cytomegovirus as a model in BALB/c mice 
[41]. Further studies have demonstrated nigella extract 
effective against hepatitis C virus, H9N2, HIV virus, etc. 
[42,43,44]  
Indian goose berry (Amla) (Emblica Officinalis Gaertn.) 
Alternately called as ‘Amla’, is sour in taste and is one of the 
richest sources of vitamin C. the fruit of amla is mainly used 
for the medicinal purposes usually dosage of about 10 gm. 
This wonder fruit has a wide range of activities and can treat 
number of ailments. It is used in common cold, fever, 
dyspepsia, hair growth, liver disorders etc. [9].  Amla 
contains ascorbic acid, iron, calcium and various bioactive 
compounds like gallic acid, ellagic acid, norsesquiterpenoids, 
gearaniin, and prodelphinidins. Many preclinical studies 
have revealed amla a potent antioxidant, anti-inflammatory, 
immune enhancer, free radical scavenger, antipyretic, 
antitussive, hematinic, hepatoprotective, neuroprotective 
and antcancer [45]. Because of its extreme immune 
empowering property it is believed to be effective against 
viral infections. It is effective in common cold, bronchitis, 
influenza and augments improvement in AIDS and cancer 
patients [46]. 
Turmeric (Chob zard) (Curcuma longa) 
A rhizome which is yellow in color is a well-known spice and 
has tremendous medicinal benefits.  According to Unani 
medicinal system it is used as phlegmagogue, anti-
inflammatory, analgesic, antipyretic, blood purifier, and has 
healing properties. The herb is utilized in the form of decoct 
or powder with a dosage of 1-3 gm [9]. Scientists have 
reported it to have antioxidant, immunemodulating, anti-
inflammatory, antimicrobial and anticancer activities [47]. 
The important ingredients of Curcuma longa are Curcumin, 
dihydrocurcumin, and hexahydrocurcumin. Some volatile 
componds like cinol, α-phellandrene, borneol, zingiberine 
and different sesquiterpenes have been found in turmeric 
[48]. Curcumin has been observed to be extremely effective 
in acute respiratory distress syndrome, COPD’s, acute lung 
injury and pulmonary fibrosis [49]. Turmeric suppresses 
TNF-α and inhibit NF-κB, in this way acts as a potent anti-
inflammatory agent. [50]. Curcuma extract acts against 
various pathogenic bacteria including Streptococcus, 
Staphylococcus, Klebsella pneumoniae, Helicobacter pylori, 
Bacillus subtilis, Vibrio chlolera etc. [51,52,53,54]. Extreme 
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potential of this herb has been observed against the viruses 
like H1N1, H6N1, respiratory syncytial virus, herpes simplex 
virus, parainfluenza virus type-3, coxsakievirus B3, Japanese 
encephalitis, hepatitis B virus,  hepatitis C virus, human 
papillomavirus-16 and -18 [55,56,57,58,59,60,61]. It has 
also been found to inhibit HIV-1 long terminal repeat-
directed gene expression [62].  
Licorice (Mulethi) (Glycyrrhiza glabra)  
According to Unani system of medicine it is hot and wet in 
temperament as per a standard temperament scale. Since 
ancient times it has been used for respiratory ailments as an 
expectorant, mucolytic, and phlegmagogue. It is also 
regarded as detoxicant, anti-inflammatory, anti-pyretic, 
diuretic, immune empowering, and a nerve stimulant. 
Licorice for medicinal purposes is used mostly in the form of 
decoct with a dosage of 3-7 gm [9]. Recent scientific studies 
have revealed it’s potent anti-microbial, antioxidant, 
immune modulating, anti-viral, anti-inflammatory, and anti-
tumor activities. A number of bioactive compounds have 
been isolated which are; glycyrrhizin, glabridin, 18-beta-
glycyrrhetinic acid, liquiritigenin, licochalcone A and 
licochalcone E, responsible for its broader activities [63]. 
Various in vitro and in vivo studies have demonstrated the 
action of glycyrrhiza extract against hepatitis C virus, 
coxackievirus B3, H5N1 influenza A virus, H3N2 influenza 
virus, human respiratory syncytial virus, coxackievirus A16 
and enterovirus 71 etc.[64,65,66,67,68,69,70,71]. Hong et al. 
have shown immunomodulatory and antioxidant effects of 
licorice in mice [72] while as Wang et al. have demonstrated 
its anti-inflammatory effect [73]. A study in the mouse model 
revealed glycyrrhizin ameliorates histopathologic changes in 
asthmatic lung [74]. It has also been revealed to inhibit the 
replication of highly fatal SARS virus [75]. 
Hedge mustard (Khaksi) (Sisymbrium officinale)  
In Unani system of medicine hedge mustard is famous with 
the name ‘Khaksi’. Its seeds are used for medicinal purposes 
both internally and externally for different ailments. It is 
considered to be the drug of choice for all types of fevers, 
measles and chicken pox in Unani system of medicine. it has 
also been used for cough, expectoration of accumulated 
phlegm in the chest, cholera, tuberculosis, in traditional 
medicinal systems. The recommended dosage is 5-7 gm in 
the form of decoct [9]. Multiple bioactive and volatile 
compounds like isopropyl-isothiocyanate, butyl- 
isothiocyanate, phenylethyl alcohol, eugenol etc.ave been 
isolated from these seeds. They have a wide range of anti-
microbial activity against gram positive and ampicillin 
resistant gram negative bacteria [76]. Sotto et al showed its 
strong action against leukotriene and histamine and a potent 
antimutagenic activity in e-coli and salmonella typhimurium 
[77]. 
Neem (Azadirachta indica) 
It is a well-known antiseptic, blood purifier, antimicrobial, 
analgesic, antipyretic and anti-inflammatory action bearing 
plant in Indian system of medicine. Mostly bark and leaves 
are used for medicinal purposes. The recommended dosage 
is 6-10 gm in the form of decoct [9]. Different compounds 
isolated from this herb includes; nimbin, nimbidin, 
nimbolide, limonoids, β-sistosterol and quercitin [78]. 
Scientific studies have proven its antioxidant [79], anti-
inflammatory, immune modulatory [80], antibacterial [81], 
antifungal [82], antipyretic and anticancer activities [83]. 
Besides having immune modulatory function it has been 
found in vitro studies that it inhibit the viral replication and 
is a potent virucidal for coxsackieviruses, herpes simplex 
virus type-1, etc. [84,85]. A compound from the extract of 
neem leaves called as ‘hyperoside’, possesses potential effect 
against influenza strains besides its free radicle scavenging 
property [86]. 
Ginger (Adrak) (Zingiber officinale)  
A rhizome, brown in color and bitter in taste, is having hot 
and dry temperament according to Greco-Arab medicine. It 
is commonly used in traditional medicine as an appetizer 
and general tonic in a dosage of 1-1.5 gm [9]. The rhizome 
has been used for centuries in the treatment of anorexia, 
flatulence, high blood pressure, arthritis and common cold. It 
contains many bioactive ingredients like gingerol, 
zingiberine, shogaol, gingerdione, hexahydrocurcumin, 
paradol and gingerenone A [87]. According to newer 
researches, ginger is having very high levels of antioxidants 
that help reduce oxidative stress and inhibit superoxide 
production. Extract of dried ginger possesses powerful anti-
inflammatory and analgesic activities [88]. It has also been 
reported having better effect against swine flu (H1N1), and 
human respiratory syncytial virus in human respiratory 
tract cell lines [89.90]. Denyer et al. isolated antirhinoviral 
sesquiterpenes from ginger about two decades ago [91]. 
Ginger provides brochodilatory effect, prevents severe 
damage to the lungs due to inflammation and ameliorates 
allergic asthma [92,93,94]. In addition to this, multiple 
studies have been performed showing its anti-diabetic, 
cardioprotective and anti-cancerous effects as well. 
Cinnamon (Darchini) (Cinnamomum zeylanicum)  
 A good smelling, reddish brown bark of a plant belongs to 
Lauraceae family. It is commonly used as spice and is said to 
be hot and dry in temperament by Greco-Arab texts. 
According to these texts, it has been used for centuries in 
treating respiratory ailments like cough and asthma besides 
having antiseptic, cardiotonic, aphrodisiac and 
phlegmagogue actions. It can be used in powder or decoct 
form in a dosage of 1-2 gm [9]. In addition to its anti-
inflammatory, antioxidant and antimicrobial properties 
researchers have found this herb effective in diabetes, 
Alzheimer’s disease, ischemic heart diseases, dyslipidemia, 
hypertension and gastric cancer. The active ingredients 
present in cinnamon are cinnamic acid, cinnamaldehyde, 
cinnamate and various essential oils like eugenol, trans-
cinnamaldehyde, cinnamyl acetate, caryophyllene oxide, L-
borneol, E-nerilidol, b-caryophyllene, α-thugene, α-
cubebene, α-terpinol, and terpinolene [95]. Schink et al., Han 
X et al. and Gunawardena et al. have separately 
demonstrated the anti-inflammatory activity of cinnamon 
extract [96,97,98]. Extensive studies reveal a potential 
antimicrobial activity of cinnamon. The extract nanoparticles 
from the bark were proven to have antiviral effect, inhibiting 
the activity of H7N3 influenza A virus in Vero cells [99]. In 
vitro study by Brochot et al. have depicted that cinnamon 
along with some other medicines could be highly effective in 
acute and chronic human infections either bacterial, viral or 
fungal [100]. Procyanidin type A, a cinnamon derived 
compound, inhibits hepatitis C virus cell entry as studied by 
Catherine Fauvelle and associates [101]. This proves the 
potential of cinnamon against the dreadful viruses. 
Pepper Mint (Pudina) (Mentha piperita)  
 A well-known aromatic herb leaves of which in both fresh 
and dried form are used for cooking and medicinal purposes. 
Greco-Arab medicinal system primarily recommends it for 
various diseases of gastro-intestinal system like dyspepsia, 
for asthma, breathlessness and as diuretic. It is said to be hot 
and dry in temperament and is given in the form of decoct 
using a dosage of 3-5 gm [9]. Various bioactive constituents 
present in it include phenollic components and flavonoids 
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while as menthol and menthone are its main volatile 
components. Potent antioxidant, immunomodulatory, 
antiviral, antimicrobial, antitumor, analgesic and 
antiallergenic properties of mint have gained the attention of 
medical researchers [102]. In vitro study of peppermint oil 
shows virucidal effect on herpes simplex virus type 1 and 
type 2 [103]. An in vitro study in China by YuXian Li et al. has 
shown a significant antiviral effect of pepper mint extract 
when compared with ribavirin indicating a better future 
antiviral plant resource. In the same study high antioxidant 
property was noted and significant reduction in tumor 
necrosis factor-α, nitric oxide, interleukin-6, and 
prostaglandin E2 indicates its strong anti-inflammatory 
effect [104].    
Garlic (Lehsun) (Allium sativum)  
 Garlic, a compound tunicate bulb belongs to Lillaceae family, 
is hot and dry in temperament as per Greco-Arab system of 
medicine [9]. Avicenna in his book Alqanūn fit`tib (Canon of 
medicine) has mentioned that garlic is useful in chronic 
cough, arthritis and constipation [105]. Garlic has also been 
mentioned to protect from epidemic diseases. It can be eaten 
in raw form individually or with other medicines usually in a 
dosage of 2-3 gm [9]. Garlic has many active ingredients 
including alliin, allicin, ajoene, vinyldithin, S-allylcycsteine 
and diallyl sulphides [106]. A plethora of studies revealed 
garlic to have antioxidant, anti-inflammatory, immune 
modulating, antibiotic, bacteriostatic, antifungal, antiviral, 
antihelminthic, antithrombic, hypotensive, hypoglycemic, 
and hypocholestrolemic properties. Extract of garlic was 
found to have antiviral action against influenza B, herpes 
simplex and coxsackieviruses [106,107]. Virucidal effect was 
also seen against human rhinovirus-2, parainfluenza virus-3, 
HSV-1, HSV- 2 and vesicular stomatitis virus during in vitro 
study by Weber et al. more than two decades ago. In his 
study ajoene was observed having the highest virucidal 
activity followed by allicin, allyl-methyl thiosulphinate and 
lastly methyl-allyl thiosulphinate [108]. Later 
demonstrations of its action against cytomegalovirus [109] 
and infectious bronchitis virus are also worth consideration 
[110]. Being a good antimicrobial, it has depicted significant 
effect against staphylococcus aureus, E. coli, campylobacter 
jejuni, streptococcus mutans, lactobacillus acidophilus and 
salmonella species [111,112,113,114,115]. In an interesting 
study aged garlic was found to have more potent antioxidant 
and antimicrobial activities than fresh one [116]. Kang et al. 
explored antioxidant and reactive oxygen species scavenging 
property of garlic saponins while as Naji et al. demonstrated 
hepatoprotective and antioxidant property of single clove 
garlic in rabbits [117,118]. Keiss et al. have investigated 
garlic modulates cytokine expression in lipopolysacharide 
activated human blood and inhibit NF-κB from which its 
immune modulatory effect is evident [119]. It has also been 
observed to activate macrophages and promote 
immunoglobulins [120]. Garlic extract reduces migration of 
polymorphonuclear cells through endothelial cell layers 
[121]. It inhibits production of nitric oxide and 
prostaglandin-E2, suppresses inducible form of nitric oxide 
synthase and COX-2 expression, and decreases the 
production of inflammatory cytokines like TNF-α, 
interleukin 6 and interferon γ [122,123]. In particular to 
respiratory system, it was investigated to improve lung 
function in smokers, [124] and reduce tracheal exudates in 
horses [125]. Ellizabeth and others investigated its 
significance in common cold while as Hsieh et al and Zare et 
al demonstrated significant efficacy of garlic extract in 
inflammatory and asthma like condition of lungs 
[126,127,128].  
 
Black pepper (Siya mirch) (Piper nigrum) 
The ‘king of spices’ widely used as a flavoring agent and 
taste enhancer of various dishes.  Knowing about its 
features, it is small, rounded and black fruit of a plant 
somewhat bitter in taste and zesty nature. In Greco-Arab 
medicine it is considered to have hot and dry temperament 
and is being used for its analgesic, anti-inflammatory, 
phlegmagogue, expectorant, appetizer, anti-flatulent, 
aphrodisiac, anti-venom, cardioprotective, neuroprotective, 
and general health boosting actions for centuries [9]. It is 
said to be effective in fevers, breathlessness, asthma, and 
other respiratory diseases. The recommended dosage of 
black pepper is 0.4-1.25 gm in the form of powder or decoct 
[9]. Various bioactive components derived from black 
pepper include piperine, piperic acid, piperamide, 
piperlonguminine, piperolein-B, pellitorine, piperitine, 
eugenol and kusonokinin in addition to some volatile oils. 
Multiple in-vitro and in-vivo studies have been carried out to 
prove antioxidant, anti-inflammatory and antimicrobial 
properties besides other benefits particularly its marked 
bio-enhancing ability [129,130]. The significant antioxidant 
and free radical scavenging property of its extract was 
experimented in rats by Ilhami Gulcin and in vitro by Sing et 
at. [131,132]. Analgesic and anti-inflammatory effect of 
piper nigrum was evaluated by Tasleem et al., Bang JS et al., 
etc. [133,134]. Zou L et al. studied antimicrobial activity of 
chloroform extract of black pepper against E coli and 
staphylococcus aureus [135]. Similarly Tang H et al proved 
its significant efficacy against Listeria monocytogenes and 
gram negative salmonella typhimurium bacilli [136]. 
Christina Elizabeth and associates demonstrated antiviral 
and anti-proliferative action of piperamide derived from 
black pepper [137].  
Winter cherry (Asgandh) (Withania somnifera) 
In india it is called ‘Ashwagandha’ and has unquestionable 
medicinal properties used traditionally for thousands of 
years. The root of this herb is mainly used for medicinal 
purposes in a dosage of 3-5 gm. It is mostly used as a general 
body tonic, nerve tonic, aphrodisiac, anti-inflammatory, 
antiarthitic and antivenom medicine [9]. Various clinical 
trials have evaluated the efficacy of ashwagandha in 
inflammation, anxiety, neurologic and cognitive disorders.  
Ashwagandha contains alkaloids, sterols, saponins, 
aminoacids and polysaharides. Among alkaloids, 
ashwagandhine, isopelletierine, cuseohygrine, trpine, 
anaferine etc. have been isolated. The multiple number of 
sterols derived from this herb includes, withaferins, 
withasomniferin A, withasomidienone, withanolides, and 
withanone. Sitoindisides (VII, VIII, IX and X) and withaferin 
A, derived from ashwagandha have shown antidepressant 
properties [138].  It has been found to have a potent 
immunomodulatory function [139]. The adaptogenic and 
antisress properties of this herb has been proved in multiple 
animal studies. It has also promising anti-inflammatory, 
antibacterial, immune enhancing and antitumor properties 
[140]. Ziauddin et al in mice model observed effect of 
ashwagandha after inducing myelosuppression by 
cyclophosphamide, azathioprin and prednisolone separately. 
They studied that ashwagandha prevent myelosuppression 
by all the three drugs, revealing the immune modulating 
potential of the herb [141]. A molecular docking study by Zhi 
Cai et al. illustrated that the binding affinity of withaferin A, 
a constituent of ashwagandha, towards neuraminidase is 
quit high and inhibit neuraminidase of H1N1 influenza virus 
potently [142]. Furthermore in vitro studies have also 
shown it to be effective against infectious bursal disease 
virus and many other viruses due to its immune enhancing 
property. 
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Cinchona bark (Chal-i-konain) (Cinchona officinalis) 
Cinchona bark (Chal-i-konain) is an age old recommended 
medicine for fevers, inflammations, and other ailments in 
traditional medicinal system. It is obtained from a variety of 
cinchona species. Centuries ago it was used as a drug of 
choice for malaria by the South American indigenous 
population. Later it became a primary remedy for malaria 
throughout the world. Many bioactive compounds derived 
from this bark are those of chinoline derivatives (cinchonine, 
quinine, cinchonidine, and quinidine). Others are their 
dihydro- derivatives [143].  Cinkona is also used for common 
cold, influenza, leg cramps etc. Interestingly its use has been 
extended to arrythmias, systemic lupus erythematosus and 
arthritis in this scientific era. From this fact it is thought to 
posses anti-inflammatory and immune modulating functions 
[144]. Recently antimalarial drugs chloroquine and 
hydroxychloroquine have been found effective against SARS-
CoV-2 to some extent as per reports of WHO. 
Studies have shown that herbal derivatives; 
sesquiterpenoids, diterpenoids, triterpenoids, curcumin and 
lignoids inhibit SARS-CoV [145]. In a molecular docking 
study several herbal medicinal compounds like glucoside, 
dimethoxycurcumin, curcumin, catechin and epicatechin 
gallate are observed to have potent inhibitory activity 
against COVID-19 [146]. A case report from Wuhan city in 
China confirms that herbal medicine along with western 
medicine proved wonder when no improvement was 
observed with other antibiotics and steroids [147]. 
Authentic reports revealed the use of traditional herbs for 
the past coronavirus epidemics and the current COVID-19 in 
China which proved highly beneficial [148]. The fruitful 
results achieved from the herbs, encourages further 
research to evaluate their use in controlling COVID-19 
catastrophe. 
CONCLUSION 
SARS-Co-2 (COVID-19) disease is a highly fatal disease, 
currently a challenge for whole medical world as well as for 
leaders throughout the globe. No specific vaccine or 
treatment has been developed till date and supportive 
treatment is the only tool for disease management.  
Arbitrary studies of some drugs are being performed, 
including some specific trials going on, in different countries. 
At this juncture when physique and immune system of a 
person is tested by the virus and only those having strong 
immunity can thrive in this fight. In nature we have a 
treasury of herbal medicines which mankind is using since 
time immemorial. Although, a complete scientific validation 
of these herbs have not been evaluated, but traditional 
medicinal systems have been proved successful from time to 
time in different diseases. Viral epidemics were also present 
in the past and recent past and we have learnt from these 
experiences that herbal medicines have proven beneficial. 
The above mentioned herbs boost the immune system of a 
person and may help to fight against the virus by his own 
defensive system. In addition to this, they have proven anti-
inflammatory, antioxidant, antimicrobial and antiviral 
effects in different studies. So it is a high time to adopt the 
use of herbal medicines as primary or adjuvant therapy for 
prevention and cure of COVID-19 infection. 
ABBREVIATIONS 
NFκ-B – Nuclear factor kappa-light-chain-enhancer of 
activated B cells  
SARS-CoV – Severe acute respiratory syndrome-related 
coronavirus 
TNF-α – Tumor necrosis factor alfa 
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